ABSTRACT -Objective: To verify the sensitivity of the conventional subtests of the Behavioral Inattention Test (BIT) in the diagnosis of hemineglect after stroke. Method: One hundred and two patients with cerebral infarct or hemorrhage were prospectively evaluated. In 22, hemineglect was diagnosed using standard BIT criteria. The frequency of hemineglect using 6 commonly used screening subtests of this battery was assessed. Results: Hemineglect would not be recognized in 10 patients if they were only screened using the line crossing test; this would be the case in 2 patients with the letter cancellation test; and in 4 patient with the line bisection test. Three patients would not be diagnosed even if both line crossing and line bisection tests were used. Conclusion: Hemineglect may not be recognized with single screening tests commonly used. The use of a standard battery is recommended to improve diagnostic sensitivity in individuals with various subtypes of hemineglect.
After a stroke, patients may exhibit impairments of countless types and combinations 1 . Hemineglect, a cognitive-behavioral syndrome, is caracterized by an attention defi ct 2 and is common following stroke 3 . It has been defi ned as a failure to report, orient oneself toward, or respond to stimuli on the contralesional side that cannot be attributed solely to sensory or motor dysfunction 4 . Unilateral neglect doesn't come in a uniform way, however, being constituted by a series of symptoms and manifestations in different combinations 5 . Hemineglect is much more frequent after a cortical or subcortical lesion of the right hemisphere 6 . The varied nature of this syndrome makes its identifi cation and evaluation a complex task. Neglect can be assessed by several tests as the Cancellation tests [7] [8] [9] , Line Bisection 10 , Drawing and Copying tests 7 , Imagery test 11 , reading of texts, description of objects and scenes, and functional tasks. Line Bisection, Cancellation Test, Representational Drawing test and the Figure and Shape Copying test are called "pencil and paper tests" and are more frequently used because they are simple and fast to administer.
Because of its marked clinical variability, hemineglect should not be evaluated by a single test 12 ; the use of a battery of tests that evaluates all hemineglect types is thus recommended. The test battery more commonly used to evaluate unilateral neglect is the Behavioural Inattention Test (BIT) 7 . We studied the sensitivity of the conventional subtests of the BIT to diagnose hemineglect after stroke.
METHOD
We submitted patients with stroke to a wide investigation of hemineglect using the conventional part of the BIT and we compared the sensibility of the whole battery, according to the cutoff stipulated by its authors, with each test alone. The objective was to verify the sensitivity of the conventional subtests of the BIT to diagnose hemineglect after stroke.
One hundred and two patients with right hemisphere ischemic or hemorrhagic stroke occurring at least three months before assessment were evaluated prospectively in The maximum score in the conventional BIT is 146; patients that present scores below 129 are considered to have hemineglect. However, each subtest has a specifi c cutoff suggested by the authors; hence, the performance in the total battery was compared with that in each subtest. All patients included in the study were right handed, with age varying from 46 to 80 years ( Table 1) .
The Mcnemar test was used to compare the sensitivity of the conventional subtests of the BIT failing to diagnose diagnostic neglect in at least one case. A p value < 0.05 was stipulated as statistically signifi cant. The software SPSS (version 13.0 for Windows) was used for statistics analysis.
This study was approved by the research ethics committee of the institution, and all patients agreed to participate and signed the consent form.
RESULTS
One hundred and two patients with right hemisphere stroke were assessed. Twenty-two patients (21.6%) were considered hemineglect by the total BIT score. All 22 hemineglect patients presented neglect in the Star Cancellation, in the Figure and Shape Copying and in the Representational Drawing. However, some patients would not be considered hemineglect if only some other subtests were done (Table 2) . Ten patients would not be diagnosed if only assessed with Line Crossing, two with the Letter Cancellation, and four with the Line Bisection. Futhermore, three patients would not be considered hemineglect, even if both Line Crossing and Line Bisection tests were the only tests used.
A significant difference was only observed between Line Crossing and Letter Cancellation (p=0.03). No signifi cant difference was found between Line Crossing and Line Bissection (p=0.07) or between Letter Cancellation and Line Bisection (p=0.68). The test was not applicable to Star Cancellation, Figure and Shape Copying and Representational Drawing because they had 100% sensitivity.
DISCUSSION
Hemineglect patients present a worse outcome following stroke 13 . Stroke severity and the presence of unilateral neglect are independently related to a worse prognosis in activities of daily living (ADL), greater morbidity and lethality rates, and prolonged hospital stay 14 . Different types of neglect exist, which vary according to the lesion location 15 . The syndrome can be classifi ed according to the primarily impaired system: sensory neglect, motor neglect (action and intention disorder of movement), and representacional 16 . Also, it can be classifi ed according to the affected spatial domain in personal and extra-personal neglect 17, 18 .
In our study, using the cut-off value stipulated by the authors of BIT 7 , 21.6% of stroke patients in the present series were considered hemineglect. Those results are in agreement with data obtained by a metaanalysis 19 in which the hemineglect frequency varied from 13 to 82% after right hemisphere lesions.
Our study confi rms that the use of a single test to diagnose hemineglect may prove somewhat insensitive and inappropriate, with potentially serious consequences resulting from not addressing patients' individual rehabilitation needs, as hemineglect patients frequently fail to improve with conventional treatments 13 . However, our results suggest that Star Cancellation, Figure and Shape Copying and Representational Drawing can be useful and sensitive to diagnose the syndrome.
According to Azouvi and coworkers 20 , the sensitivity of the Cancellation Test varies according to the presence or absence of symbols diverting patients' attention and with the inclusion of simple or double targets. Star Cancellation includes symbols to divert the attention, while in Line Crossing (Albert test) those distracters are not included. The Letter Cancellation includes both distracters and double targets. Our results therefore confi rm that the presence of distracters is an important factor increasing the diagnostic sensitivity, as all patients with neglect diagnosed in BIT would also be recognized using Star Cancellation, with only 2 exceptions if the Letter Cancellation were used. Why exactly the Letter Cancellation was less frequent to detect hemineglect than Star Cancellation in the present study is unknown, but this could be related to its structured form. Ten patients would not be recognized with Line Crossing. Previous reports disagree as to the relative sensitivity of Cancellation tests and the Line Bisection 21, 22 . A possible reason for Figure   3 shape copying 24 ; also, cognitive impairments could also alter their results 25 ; the two tests may also exhibit low sensitivity when compared with "Star Cancellation" and "Line Bisection" (57.5% and 76.4% respectively) 21 . However, even considering the subjectivity of result interpretation and the possible confounding effect of cognitive impairments, our results did not confi rm the low sensitivity of the tests as previously reported.
In summary, hemineglect can appear and be classifi ed in several ways. It does not constitute a unitary syndrome, but a complex set of signs and symptoms. It is related with worse clinical course after stroke. Its detection and evaluation may be a complex task, and the use of single tests can fail to diagnose hemineglect following stroke. The use of a formal evaluation battery is necessary to identify individuals with different types of hemineglect.
